Phenotypic and genotypic changes of infecting strains of P. aeruginosa play a critical role in the establishment and maintenance of chronic lung infections in patients with cystic fibrosis (CF). In the present investigation, GeneChip P. aeruginosa Affymetrix Genome Arrays were applied to determine the global transcriptional profiles of paired mucoid and non-mucoid P. aeruginosa isolates from early and late phases of chronic infection in four CF patients harbouring the same genotype. By comparing the gene expression patterns in isolates from different stages of the chronic lung infection, we found that the mucoid phenotype maintained an essentially unaltered transcriptional profile for decades, whereas substantial alterations of the transcriptional profiles were observed in corresponding isolates of the nonmucoid phenotype. The late non-mucoid isolates displayed reduced expression of many genes involved in quorum sensing, production of virulence factors and iron acquisition, and increased expression of genes involved in anaerobic respiration and antibiotic resistance as compared to the early isolates. In conclusion, the conserved gene expression pattern in the mucoid isolates versus the diversity of changes in non-mucoid P. aeruginosa isolates reflects different adaptation strategies used by these two phenotypes, possibly associated with the different requirements for survival in specific niches of the CF airways. Routine microbiological analysis of CF sputum samples only provides data on the presence or absence of a small group of bacterial species. Recent molecularbased studies have suggested that the bacterial community in CF sputum is far more complex than previously believed, with a number of species candidates for inclusion in routine surveillance. Here we compare the T-RFLP profiles generated directly from 8 adult CF sputum samples with those generated from an array of standard culture plates from the same samples. The profiles generated from culture and sputum differed significantly, with a higher number of bands, and a greater phylogenetic range, resolved from the sputa. On average 14.4 (+10.8) bands were detected per sputum profile, compared with 8.5 (+5.4) bands per culture profile, with a total of 74 separate T-RF band lengths detected in the profiles arising directly from sputum, compared with 31 in the profiles arising from cultures. There were 78 instances of bands being detected in the T-RFLP profile from the sputum that were not detected in the profiles based on routine culture. In total, 60.5% of all the T-RF lengths detected were detected in sputum profiles alone. Further, there were significant differences in the predominance of species between the two sample types, with a total of 15 instances of T-RF bands detected in the sputum DNA profile alone that represented more than 10% of the total band volume. These data highlight the highly selective nature of culture-based microbial surveillance and suggest a thorough molecular-based survey of the bacterial species present in CF lung infections would be of great value in identifying previously unrecognised CF pathogens. Supported by: SPARKS.
High bacterial diversity of Staphylococcus aureus populations in airway specimens of cystic fibrosis patients

